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Sliding Bearing Material 

The invention relates to a composite material which is to be used in sliding 
bearings, and comprises a metallic support and at least one reinforcement 
5 material having an open structure. Said support and reinforcement material 

are connected to each other by means of a metallic connection. An overlay 
is provided on the reinforcement material as an additional layer. 

Sliding bearing composite materials consisting of a metallic support, a 
1 0 reinforcement material and a plastic overlay are generally known. The metal 

support and reinforcement material are usually connected in this case by 
laminating means using a suitable adhesive such as perfluoroalkoxy polymer 
(PFA). 

15 The reinforcement material in known sliding bearing composite materials 

usually consists of metal and can be wire mesh, expanded metal or a 
perforated plate for example. 

The overlay in known sliding bearings usually consists of plastics, which 
20 have good sliding qualities and at the same time resist high mechanical stress 

and are particularly temperature-resistant, such as polytetrafluoroethylene 
(PTFE), fluorinated ethylene propylene (FEP) or polyether ether ketone 
(PEEK). 
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Apart from the laminated composite materials, those wherein the metallic 
support and the reinforcement material are connected to each other by means 
of a metallic connection are also known. Thus for example U.S. Patent 5 229 
198 describes a sliding bearing composite material consisting of a metallic 
support and wire mesh coated with polytetrafluoroethylene (PTFE), which 
is connected to the support by means of welding. Composite materials 
manufactured in this way are characterized by a bearing free from play and 
improved load-carrying capacity of the bearing. In addition, such a 
composite material can be formed better in comparison to laminated 
materials. 

If the known heavy duty and temperature-resistant fluorinated plastics such 
as PTFE are used in the overlay of sliding bearings, their high manufacturing 
costs are disadvantageous. So for example PTFE is only moldable by means 
of relatively costly sintering. Furthermore there is a need for 
environmentally-compatible materials as an alternative to PTFE. 

An underlying object of the invention, inter alia, is to create a composite 
material which is to be used in sliding bearings, that on the one hand can be 
manufactured and disposed of as waste economically and 
environmentally-friendly and on the other hand is mechanically strong and 
temperature-resistant. Further objects of the invention will become apparent 
from the following description and the examples. 

These and further objects are achieved according to the invention by a 



composite material, which is to be used in sliding bearings, wherein the 
overlay is a polyethylene based layer. 

Advantageous embodiments of the composite material in accordance with the 
invention, a corresponding method for its production as well as special use 
thereof are described in the dependent claims. 

Surprisingly, it has been found that composite materials with a polyethylene 
(PE)-based overlay are extremely strong and temperature-resistant, assuming 
that metallic support and reinforcement material are connected to each other 
by means of a metallic connection. At the same time, polyethylene can be 
manufactured simply and economically, whereby its production and also 
waste disposal do not represent a burden on the environment. 

The polyethylene contained in the overlay of the composite material in 
accordance with the invention is a thermoplastic material, which has very 
high abrasion resistance and possesses good sliding qualities. 

In comparison to the known plastics, which have been used until now in the 
production of composite materials for sliding bearings as overlay (PTFE, FEP 
or PEEK), polyethylene is only durably heat-resistant within a substantially 
narrower temperature range, that is to say within a range of -150° C to a 
maximum of +90 ° . For comparison, PTFE is low-temperature resistant down 
to -200 °C and durably heat-resistant up to +260 °C. For this reason, until 
now use of polyethylene, which by comparison is relatively not 



temperature-resistant, has been left out of consideration as material for an 
overlay in sliding bearings. 

However, it has been shown that these negatively regarded characteristics do 
not represent a disadvantage if the support is connected to the reinforcement 
material in a metallic way. As a result of the metallic connection, the heat 
generated in the overlay due to friction can be dissipated to the support in an 
optimum way. Moreover, because of the open structure of the reinforcement 
material, if this is interlaced with POLYETHYLENE, the strength and thus 
the maximum load-capacity of the overlay are additionally increased, which 
supports the use of polyethylene as overlay material. With regard to 
mechanical strength and temperature resistance, polyethylene if a metallic 
connection is used between support and reinforcement material is therefore 
an equivalent alternative to the plastics used so far. 

The crucial advantage however, if polyethylene is used, is economic 
production and good environmental compatibility. Since a sliding bearing 
concerns a frequently used and common product, the environmental aspect 
in particular is very important. Thus waste polyethylene can be incinerated 
without environmental impact, since only carbon dioxide, carbon monoxide, 
water and nitro-oxide are given off. Polyethylene is thus a plastic, which 
with respect to toxicology and environmental impact in regard to production, 
incineration and waste disposal presents substantially fewer problems than 
PTFE, for example. 



Polyethylene in the sense of this invention is understood to mean all types of 
polyethylene in the most different densities, hardnesses and compositions. 
It is particularly advantageous if the overlay is a layer based on 
high-molecular polyethylene (HMW PE), ultrahigh-molecular polyethylene 
(UHMW PE) or polyethylene compounds. 

HMW PE and/or UHMW PE are distinguished by their high and/or ultrahigh 
molecular weight of 200,000 to 5,000,000 g/mol and/or 3,000,000 to 
6,000,000 g/mol. In this case, a particularly rigid and hard polyethylene 
which possesses good sliding and wear properties is concerned. 

In accordance with a preferred embodiment of the invention the plastic 
making up the overlay contains polyethylene in a ratio of 5 to 100%, in 
particular 50 to 1 00% by weight, more preferably 80 to 1 00% by weight and 
most preferably 90 to 100% by weight. 

Besides, the overlay can also contain normal additives such as fillers (e.g., 
glass fiber, carbon, graphite and/or aromatic polyesters). 
Polyethylene-based plastic compositions, which besides polyethylene also 
contain fillers such as glass fiber, carbon, graphite and/or aromatic 
polyesters, are also designated polyethylene compounds (PE compounds). 

The aforementioned polyethylene blends and/or blends of polyethylene with 



other polymers, in particular with fluorinated polymers such as PTFE, PFA, 
MFA and/or FEP are also conceivable as a plastic composition for the 
overlay. Blends with polyether ether ketone (PEEK) are also conceivable. 
In particular blends, which consist of 10 to 99.9% by weight, in particular 
40 to 99.9% by weight and particularly preferred 80 to 99.9% by weight 
polyethylene and remainder made up of fluorinated polymers or polyether 
ketone, possibly in addition to normal additives, admixtures and fillers (e.g. 
glass fibre, carbon, graphite and/or aromatic polyesters) are conceivable. 

Furthermore, polymer alloys containing polyethylene as a plastic composition 
for the overlay are also conceivable. 

In addition, it is particularly advantageous if the material of the overlay at 
least partly fills the openings of the reinforcement material. In this way, the 
overlay is stronger and more tear-resistant. The overlay, measured above the 
reinforcement material, should have a thickness of 1 /urn to 1.5 mm, in 
particular 5 to 250 /um. Good strength and at the same time optimum heat 
transfer properties are achieved if the metal support and reinforcement 
material are connected to each other by means of sintering, welding, 
soldering and/or galvanizing. Preferably, the connection is made by means 
of sintering. 

The metallic support can consist of any metals, in particular steel, stainless 
steel, aluminum, bronze, brass, titanium and/or copper or an alloy thereof, 



and can have any thickness, in particular a thickness of 0.05 to 10 mm. 
Preferably, the thickness lies within a range of between 0.2 and 3 mm. 

The reinforcement material having an open structure is preferably a fabric, 
in particular wire mesh, expanded metal, fleece, in particular metal fleece, 
metal foam and/or a perforated plate. Preferably, metal fabric is used. The 
reinforcement material can consist of metal, in particular bronze, copper, 
silver, chrome, nickel, zinc, zinc-iron alloy, zinc-nickel alloy and/or 
aluminum or an alloy thereof. Preferably bronze fabric is used. Also mixed 
fabrics made of different metals, in particular fabrics mixed from the 
aforementioned metals, are conceivable. The thickness of the reinforcement 
material preferably lies within a range of 0. 1 to 6 mm, in particular 0. 1 to 2 
mm. 

One or several intermediate layers, in particular metallic intermediate layers, 
can be arranged between metallic support and reinforcement material. The 
metallic intermediate layer preferably consists of the same material as the 
metallic reinforcement material having an open structure. Materials which 
are particularly suitable for the intermediate layer(s) are copper and/or 
bronze. The metallic intermediate layer can be applied on the support or the 
reinforcement material by means of galvanizing and/or plating. The 
intermediate layer can have a thickness of 1 to 100 fim. 

The composite material in accordance with the invention is suitable for use 
as support material of a sliding bearing, in particular a maintenance-free 



sliding bearing. The invention accordingly also covers sliding bearings, 
which contain the composite material according to the invention. 

Finally, the invention comprises a corresponding method for the production 
of a composite material with one or several of the features described above. 
With this method, the metallic connection between support and reinforcement 
material is produced by means of sintering, welding, soldering and/or 
galvanizing. The intermediate layer can be applied by means of plating 
and/or galvanizing. Advantageously, the overlay can be introduced into the 
reinforcement material by means of calandering, painting and/or laminating. 

The invention is described in detail below on the basis of an embodiment 
illustrated in Fig. 1. 

Fig. 1 shows a composite material according to the invention, comprising a 
metallic support 1, a metallic intermediate layer 3, wire mesh as 
reinforcement material 2 and finally an overlay 4. The metallic support 1 
preferably consists of steel. The metallic intermediate layer 3, which 
preferably consists of copper or bronze, has been applied by means of 
galvanizing or plating on the support 1 for example. Wire mesh serving as 
reinforcement material 2 consists of bronze or copper and is applied by 
means of sintering. For example an overlay made from polyethylene, which 
also fills the openings of the reinforcement material 2 is applied on the 
reinforcement material 2 by means of calandering or laminating. Such a 



composite material is highly suitable after corresponding shaping for use as 
support material in sliding bearings. 

If the reinforcement material 2 is connected with the underlying metal layer 
5 1.3 by means of sintering, good load-carrying capacity of the bearing is 

achieved. The following tables reproduce some compression tests with 
sintered bronze -(CuSn6-) fabric with a batch press (pressure 4.1 Mpa, 
380°C, 2 minutes retention time, cooling to 40°C). In tests 3.3 and 3.4 both 
fine fabric (width 0.112 mm, wire diameter 0.08 mm) and coarse fabric 
10 (width 0.4 mm, wire diameter 0.25 mm) were used. 
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Table 1 



Test 


Material Structure 


Thickness 
(mm) 


Size 
(cm 2 ) 


Pressure 
(bar) 


Laminate 
Thickness 
(mm) 


Static 
pressure 

test 
(N/mm 2 ) 


2.1 


Coarse fabric - 
bronze plating 
(calandered) 


0.676 


I3.l7x2.56 


7 


0.705 


200-220 


2.2 


Coarse fabric - 
bronze plating 
(not calandered) 


0.936 


I0.ll x2.56 


6 


0.934 


100-150 


3.3 


Fine fabric, coarse 
fabric, bronze 
plating 


0.995 


11.67 x 2.53 


7 


1.008 




3.4 


Coarse fabric, fine 
fabric bronze 
plating 


l.Oll 


14.91 x 2.54 


8 


1.007 




3.6 


Coarse fabric bare 
plate 


0.891 


9.38x2.51 


6 


0.887 





Table 2 

10 



Test 


Result 


2.1 


Formation of sinter lines and cavities with undercuts 


2.2 


Formation of sinter points and a hollow-type structure with many 
anchoring possibilities 


3.3 


Formation of sinter points and a hollow-type structure with many 
anchoring possibilities 


3.4 


Formation of sinter points and a hollow-type structure with many 
anchoring possibilities 


3.6 


Formation of sinter points and a hollow-type structure with many 
anchoring possibilities 
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The embodiments described above only have an explanatory function and the 
invention is not limited to the embodiments given as examples. Rather, the 
protective scope of the invention is defined by the following patent claims 
and their legal equivalents. 
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Reference symbol list 



1 metallic support 

2 reinforcement material 

3 metallic intermediate layer 

4 overlay 
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